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.2013.04Abstract Background: The highest prevalence rates of childhood obesity have been observed in
developed countries, however, its prevalence is increasing in developing countries as well.
Objectives: To estimate the prevalence of overweight and obesity among primary school children,
aged from 6 to 12 years and to estimate risk factors of obesity and overweight, deﬁned by body
mass index (BMI).
Methods: A cross-sectional study was carried out at Port Said city during the second term of school
year 2010/2011. The researcher took the anthropometric measurements inside the nurse’s room in
the school and gave a questionnaire to the students to be answered by one of the child’s parents.
The questionnaire included questions related to socioeconomic status, life style (physical activity
and eating habits) and family history of overweight and obesity.
Results: Eight hundred and ﬁfty-two students participated in this study. Prevalence of overweight
and obesity was 17.7% and 13.5% respectively. The rate of obesity was the highest at the age of 7–
8 years (grade 2) and decreased with an increase in age, while overweight increased with an increase
in age to be the highest at the age of 9–10 (grade 4) and 10–11 (grade 5). Socioeconomic class, faulty
dietary habits, sedentary life, low level of physical activity and positive family history of overweight
and/or obesity were signiﬁcantly associated with student’s BMI.
Conclusion: This study found a relatively high prevalence of overweight and obesity among chil-
dren aged 6–12 years in Port Said city. Decreased rate of obesity with an increase in age in our
study, signiﬁes that faulty feeding habits were the highest at lower ages.
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.007Introduction
Obesity has become an epidemic in many parts of the world.
The World Health Organization has warned of the escalating
epidemic of obesity that could put the population in many
countries at risk of developing non-communicable diseases.
Available studies in Eastern Mediterranean countries indicatehe Egyptian Pediatric Association.
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dren and adults. Consequently, the incidence of non-communi-
cable diseases is also very high, and represents more than 50%
of total causes of death.1,2
The mechanism of obesity development is not fully under-
stood and it is conﬁrmed that obesity occurs when energy in-
take exceeds energy expenditure. There are multiple
etiologies for this imbalance, hence, the rising prevalence of
obesity cannot be addressed by a single etiology. Genetic fac-
tors inﬂuence the susceptibility of a given child to an obesity-
conducive environment. However, environmental factors, life-
style preferences, and cultural environment seem to play major
roles in the rising prevalence of obesity worldwide.3,4 In a
small number of cases, childhood obesity is due to genes such
as leptin deﬁciency or medical causes such as hypothyroidism
and growth hormone deﬁciency or side effects due to drugs
(e.g. steroids).5
Overweight and obesity in childhood have signiﬁcant im-
pact on both physical and psychological health; for example,
overweight and obesity are associated with hyperlipidemia,
hypertension, abnormal glucose tolerance, and infertility. In
addition, psychological disorders such as depression occur
with an increased frequency in obese children.6
This study focused on prevalence and risk factors for obes-
ity in Port Said city covering all socioeconomic classes.
Subjects and methods
Study design
A cross-sectional study was conducted on a sample of students
who attended government schools during the second school
term between March 2011 and April 2011 in Port Said city.
The sampling frame included the listed governmental schools
given by Educational Directorate of Port Said.
Study population and sampling
A multistage random sampling technique was used to select a
sample. In this type of sampling we combined more than one
sampling technique. First, a cluster sample was taken by
choosing one single school from each of the 6 districts of Port
Said. Then inside each school, pupils were chosen out of differ-
ent school grade strata by selecting the students sitting in the
middle three desks from each row of all classes of the whole
school.
The size of primary student population with age ranging
from 6 to 12 years is about 49,979 students. The total number
of governmental schools in Port Said city is seventy-ﬁve (75)
distributed over 6 districts, the schools were classiﬁed accord-
ing to their district locality. Then each one of these schools was
given a number. The different numbers were written on pieces
of papers. These pieces were put in 6 different bags and 6 dif-
ferent numbers were randomly chosen one from each bag.
Sample size
It consists of 1800 students covering the 3 socioeconomic clas-
ses so that the sample taken from each socioeconomic class is
near to the percent of population for this class.Data collection procedure
Permission was obtained from heads of educational director-
ates. Then the researcher visited the chosen schools to inform
them about the survey. All the classes from the ﬁrst to the sixth
grade in each selected school were included in the study. Sys-
tematic randomization was used to select the sample where
the students in the middle three desks from each row in each
class were chosen to give them the consent form.
After having got the agreement consent, the researcher
measured the height, and weight for each student in the exam-
ination room of the school. The researcher himself did all mea-
surements and the assistant did the registration; and then the
students were asked to take the questionnaire to their homes
to be ﬁlled by one of their parents or guardians and to bring
it back the next day. The ﬁlled questionnaires were collected
on the next day and defaulters were asked to bring it on the
following day.
Inclusion and exclusion criteria
Students aged between 6 and 12 years were included, while stu-
dents less than 6 or more than 12 year of age were excluded.
Children with chronic illness as well as those on corticoste-
roid therapy or growth hormone replacement therapy and chil-
dren with chromosomal disorders were excluded.
Instruments of the study
Questionnaire
A self-administered questionnaire was used. The questionnaire
had two sections; the ﬁrst section was ﬁlled in the school by the
assistant, including personal information: age, grade, gender,
date of birth, school name in addition to anthropometric mea-
surements. The second section was ﬁlled by one of the parents.
The section was concerned about frequency of eating fast food,
drinking carbonated beverages, information about the seden-
tary/activity level of individual, socioeconomic status of fam-
ily, and information about parents such as weight, height, in
addition to information about the sedentary/activity level of
individual.
Anthropometric measurements
The researcher personally took different anthropometric mea-
surements at the examination room, after instructing the stu-
dents to take off heavy clothes.
Weight: One suitable weight balance measuring to nearest
0.5 kg was used. Students were weighed while wearing light
school uniform.
Height: Suitable metallic meter scale measuring to the near-
est 0.5 cm, ﬁxed on the scale was used.
BMI: Calculating body mass index by dividing weight in kg
by square height in meters.7
BMI ¼ weightðkgÞ=heightðmÞ2Outcome deﬁnitions
By plotting BMI against standard percentile Egyptian curves
for each sex8; overweight was deﬁned as BMI more than
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was deﬁned as BMI more than 95th percentile for age and sex
compared to standard Egyptian growth charts instructed by
the faculty of medicine Cairo University and National Re-
search Center.
Statistical analysis
Data were checked for completeness and accuracy. Coded data
were computerized, and analyzed using SPSS (version 11 Inc.
Chicago). So the study descriptive statistics were presented in
frequency tables, median, minimum, maximum, mean and
standard deviation, whenever appropriate. Normally distrib-Table 1 Frequency of overweight and obesity among different soci
High standard
Total = 96/852
Middl
Total
Overweight: No. (%) 19 (19.8%) 74 (18
Obesity: No. (%) 17 (17.7%) 59 (14
Table 2 Frequency of overweight and obesity among different scho
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(151 out of 852
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21 students (16.
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19 students (13.
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Grade 4 (9–10 years)
128 out of 852 students
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Grade 6 (11–12 years)
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Figure 1 Frequency of repetition of overweighuted data were compared using Student’s t-test for 2 groups
and ANOVA test for more than 2 groups. On the other hand,
non-parametric tests were used for abnormally distributed
data; Mann–Whitney test was used to compare two groups
and Kruskall–Wallis test for more than 2 groups. Signiﬁcance
level of 0.05 is used.
Results
Out of one thousand eight hundred children screened, 852 re-
sponded to the questionnaire and were enrolled in the study.
Out of 852 students, 424 (49.8%) were males, while 428
(50.2%) were females, with a mean age of 9.5 ± 1.8 years.oeconomic class.
e standard
= 412/852
Low Standard
Total = 58/852
Total
%) 58 (16.9%) 151 (17.7%)
.3%) 39 (11.3%) 115 (13.5%)
ol grades.
. (%)
students)
Obesity: No. (%)
(115 out of 852 students)
9%) 22 students (17.7%)
2%) 27 students (18.8%)
4%) 17 students (14.9%)
1%) 16 students (12.5%)
6%) 14 students (10.3%)
) 19 students (9.2%)
- Grade 4  (9-
10years)
Grade 5  (10-
11years)
Grade 6  (11-
12years)
overweight
t and obesity among different school grades.
Table 3 Risk factors for obesity and overweight in the study population.
Risk factors Frequency Obese: No. (%) Overweight: No. (%) Normal and
underweight: No. (%)
p-value
Socioeconomic class Low standard class 39/344 (11.3%) 58/344 (16.9%) 247/344 (71.8%) 0.047*
Middle standard class 59/412(14.3%) 74/412(18.0%) 279/412(67.7%)
High standard class 17/96 (17.7%) 19/96 (19.8%) 60/96 (62.5%)
Fast food meals Do not eat 21/656 (3.2%) 80/654 (12.1%) 558/654 (84.7%) <0.001*
Once/week 40/114 (35.1%) 48/114 (42.1%) 26/114 (22.8%)
Twice/week 36/61(59.0%) 23/61(37.7%) 2/61(3.3%)
More than twice/week 18 (100%) 0 0
Liking toward candy and chocolates Occasional 6/178 (3.4%) 17/178 (9.6%) 155/178 (87%) <0.001*
Once daily 27/467 (5.8%) 68/467 (14.5%) 372/467 (79.7%)
Twice daily 43/133 (32.3%) 43/133 (32.3%) 47/133 (35.4%)
More than twice 39/74 (52.7%) 23/74 (31.1%) 12/74 (16.2%)
Liking toward carbonated beverage Occasional 2/543 (0.4%) 50/543 (9.2%) 491/543 (90.4%) <0.001*
Once daily 14/131 (10.7%) 33/131 (25.2%) 84/131 (64.1%)
Twice daily 46/94 (48.9%) 39/94 (41.5%) 9/94 (9.6%)
More than twice 53/84 (63.1%) 29/84 (34.5%) 2/84 (2.4%)
Sugary juice consumption Occasional 13/318 (4.1%) 31/318 (9.7%) 274/318 (86.2%) <0.001*
Once daily 22/374 (5.9%) 70/374 (18.7%) 282/374 (75.4%)
Twice daily 48/104 (46.2%) 39/104 (37.5%) 17/104 (16.3%)
More than twice 32/56 (57.1%) 11/56 (19.6%) 13/56 (23.3%)
Weekly fresh fruits and vegetables Irregular 46/76 (60.5%) 20/76 (26.3%) 10/76 (13.2%) <0.001*
Once 41/162 (25.3%) 32/162 (19.8%) 89/162 (54.9%)
Twice 21/397 (5.3%) 52/379 (13.1%) 324/379 (81.6%)
More than twice 7/217 (3.2%) 47/217 (21.7%) 163/217 (75.1%)
Feeding in the ﬁrst 6 months of life Breast fed 28/491 (5.7%) 89/491 (18.1%) 374/491 (76.2%) <0.001*
Bottle fed 54/148 (36.5%) 33/148 (22.3%) 61/148 (41.2%)
Mixed feeding 33/212 (15.6%) 29/212 (13.7%) 150/212 (70.7%)
Sports Yes 18/449 (4.0%) 53/449 (11.8%) 378/449 (84.2%) <0.001*
No 97/403 (24.1%) 98/403 (24.3%) 208/403 (51.6%)
Transportation to school Walking or biking 15/403 (3.7%) 67/403 (16.6%) 321/403 (79.7%) <0.001*
Common transportation 69/348 (19.8%) 69/348 (19.8%) 210/348 (60.4%)
Private car 31/101 (30.7%) 15/101 (14.8%) 55/101 (54.5%)
Time consumed watching TV Less than 1 h/day 12/284 (4.2%) 40/284 (14.1%) 232/284 (81.7%) <0.001*
1–2 h/day 48/388 (12.4%) 68/388 (17.5%) 272/388 (70.1%)
More than 2 h/day 55/180 (30.6%) 43/180 (23.9%) 82/180 (45.5%)
Parents over-weight or obese No 89/580 (1.4%) 60/580 (10.3%) 512/580 (88.3%) <0.001*
One parent 69/215 (32.1%) 76/215 (35.3%) 70/215 (32.6%)
Both parents 38/57 (66.7%) 15/57 (26.3%) 4/57 (7.0%)
* Signiﬁcant.
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ments were as follows: weight: 39.12 ± 12.6 kg, height:
137.4 ± 11.7 cm and BMI: 20.3 ± 4.2 kg/m2.
Out of the 852 participants, 17.7% (151 students) were
overweight, 13.5% (115 students) were obese, and 68.8%
(586 students) represented normal and underweight children.
The frequency of overweight and obesity peaks among
socioeconomic classes is shown in Table 1.
The frequency of overweight and obesity among different
age groups and school grades is shown in Table 2 and
Fig. 1. The rate of obesity was the highest at the age of 7–
8 years (grade 2) and decreased with an increase in age, while
overweight increased with an increase in age to be the highest
at the age of 9–10 (grade 4) and 10–11 (grade 5).The frequency of overweight among males was 18.4% (78
out of 424 male) compared to 17.1% among females (73 out
of 428 female) while the frequency of obesity among females
was 14% (60 out of 428 female) compared to 13% among
males (55 out of 424 female).
Several variables were tested to determine their effect on
BMI. The variables included socioeconomic class of the fam-
ily, dietary habits, physical activity and family history of obes-
ity and overweight, which are shown in Table 3. Our data
showed a signiﬁcant association between socioeconomic class
and BMI, (p= 0.047) and showed that faulty dietary habits;
having more fast food, candy, chocolates, sugary Juices, and
carbonated beverage lead to a higher BMI (p value <0.001),
while having more fresh fruits and vegetables had lower BMI
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data showed that absolute breast feeding in the ﬁrst 6 months
of life is related to fewer incidence (p value <0.001) of over-
weight and obesity as shown in Table 3. Data showed that
playing any kind of sport like biking, swimming or football
regularly is strongly associated with fewer incidence of over-
weight and obesity (P value <0.001) as shown in Table 3.
Discussion
In the present study, the overall prevalence of obesity among
children aging from 6 to 12 years was 13.5%, while the overall
prevalence of overweight was 17.7%.
No previous studies were carried out in Port Said city at
this age group which makes it difﬁcult to compare. A previous
Egyptian study mediated by Hafez et al.9 showed a prevalence
of overweight and obesity of 11%, and 3.8% respectively,
among children of governmental school in Cairo. On the other
hand higher values were detected among children of private
schools with percentage values of 21%, and 12.9% for obesity
and overweight, respectively. The prevalence of obesity and
overweight in our study was higher than values described by
Hafez et al. among children of governmental school. This var-
iation might be partially attributed to the difference in stan-
dard curves used for deﬁning obesity and overweight as
Hafez et al. used the American standard curve while in our
study we used local Egyptian BMI charts, and the variation
in the societies between Cairo and Port Said.
Studies published about the prevalence of obesity among
school children in the Arab countries varied markedly, a study
made in Saudi Arabia showed that the prevalence of obesity
and overweight among male children aged 5 up to 11 years
was 7.8% and 19.9% respectively while in female children aged
5 up to 11 years the prevalence of obesity and overweight was
11.0% and 19.2% respectively.10 A study made in Kuwait
showed that the prevalence of obesity and overweight among
male children aged 10 up to 14 years was 14.9% and 29.3%
respectively while in female children aged 10 up to 14 years
the prevalence of obesity and overweight was 14.2% and
32.1% respectively.11 In Irbid, a study on 2131 Jordanian chil-
dren aged 6–12 years found that 19.4% were overweight and
5.5% were obese.12 Another study made in Qatar showed that
the prevalence of obesity and overweight among male children
aged 6 up to 9 years was 3.5% and 16.3% respectively while in
female children aged 6 up to 9 years the prevalence of obesity
and overweight was 2.8% and 15.5% respectively.13
The prevalence of obesity in our study was higher than that
found in Saudi Arabia, Jordan, and Qatar but is lower than
that found in Kuwait, while the prevalence of overweight
found in our study is nearly similar to that found in Saudi Ara-
bia, Qatar, and Jordan while it is much more less than that
found in Kuwait. Difference in percentage of obesity and over-
weight between Egyptian and Arabian children could be ex-
plained by genetic and dietary variation.
The results of several studies conducted in developed coun-
tries showed an inverse association or relation between the in-
come, wealth, mother’s education, and overweight/obesity. On
the other hand, in developing countries a direct association
was seen.12,14
In this study, socioeconomic class showed a signiﬁcant di-
rect association (p value 0.047) with BMI, as both overweight,and obesity were more prevalent among the children from high
socioeconomic class. In accord with these results; the study
done by Chakar et al.15 in Lebanon, Khader et al.12 in Jordan
and Mo suwan et al.16 in Thailand showed that boys and girls
in the high income families had higher mean BMI levels.
In this study there was a signiﬁcant association (p value
<0.001) between nutrition during lactation period and BMI.
That agreed with Scholtens et al.,17 wherein they reported in
their cohort study on Dutch children that breastfed children
had a signiﬁcantly lower risk of overweight at 8 years. Another
study conducted by Fallahzadeh et al.,18 showed a markedly
lower overweight prevalence among breastfed than non-breast-
fed children in Iran. Children breastfed for at least 24 months
were substantially less likely to be overweight than children
breastfed for less than 12 months. A longer overall duration
of breastfeeding and duration of exclusive breastfeeding were
associated signiﬁcantly with a decreased prevalence of over-
weight. In contrast to our study results, a study conducted in
Kuwait reported that neither breastfeeding nor duration of
breastfeeding was associated with childhood obesity at 3–
6 years when potential confounders were controlled. However,
introduction of solid foods to infants before two months was
signiﬁcantly associated with obesity, as children who received
solid foods before 2 months of age were two times at risk of
being overweight than those who received solid foods between
4 and 6 months (odds ratio 2.39, p< 0.01).19
A strong positive correlation between child BMI and
mother’s and father’s BMI was found in this study (p value
<0.001), this is probably due to either genetic or life style fac-
tors. Several studies concurred with this result. Mo suwan
et al.,16 found that the risk of obesity in child increased 2–3
fold with a family history of obesity. Terres et al.’s20 study
was also in agreement.
Conclusion
This study found a relatively high prevalence of overweight
and obesity among 6–12 year-old children in Port Said city.
Socioeconomic class, faulty dietary habits, sedentary life style,
low level of physical activity, and ﬁnally parental BMI showed
a strong association with the BMI of students. Decreased rate
of obesity with an increase in age in our study, signiﬁes faulty
feeding habits were the highest at lower ages. Increased aware-
ness about childhood overweight/obesity through publications
and symposia for parents is important.
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